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CIOCOF 3AKAHWRAHWA CTPOMTEIECTBA CKBAZMHH
(0GnacTr TeXHUKE

HaoGperenme orHocuTcA K OypeHmd, a HMeHHO - K cOOCO0y
33KAHIABAHKA CTDOATENBLCTBA CKBARHMHH.

HamGosnee s@IeKTMBHO HacToAmee n3oldperTeHse MOXeT OHTh
HACOONH30BAH0 B CKBARMHEAX, HMENMEX IOPH3OHTANBHNI 79ACTOK
cTBONMA, DpOCyPeHHH!! B DDONYKTGZBHOM DiacTe, a Takze B Cly-
gagx, KOIrJa HeEelATEJHHO JMEHHNATH IHaMeTD CKBARMHH, ¥ Nnpa
HANMYAE YSACTKOB B RHTEDBAJE YCTAHOBKA XBOCTOBHKA, CJOZEB-
HHX CJa00CneMEeATIPOBAHHMMZ NODONAME, INe RieDT MEeCTO 00BAMH
NOpOTH, KABEPHO3HHE 30HH ¥ 30HH NOTJOMEEZ NPOMHBOTHON HEpm-
KOCTE, OONYEO DeDeKpHBAeMHE DDPOMSKYTOYHHME KOJOBHAME TPYO
BIE ROJDHHAMM - “JeTydramm". .

llpemmecTEymma ypOBEHD TEXHIKH

IlpH 3arAHIABAHAM CTPOATSNSCTBA CKBAKEEH HSOOXONMMO 33-
KDeGETH ee CTEHKY B UETep3aNe DPONyKTEBHOID NJIacT2, TTOOH
DpenOTBDATATL 0GBAJEBAHKE MODONH X, RAK CISXCTBZE 3TOTO ~
yXyImMeHEe DOCTYDASHAT NPONYKOMY B CRBARKHY H3 DPOLYKTEBHO-
To nmacra. JUH ST0% Oesw B 30He NDPONyKTHEHOT'O DJACTa CKBa-
ZEHH YCTAHARIEBANT XBOCTOBAKE C §uipTpamu. Kpome roro, B
mATepBajie yCTAHOBKW XBOCTOBHKOB C QIUIETPAMA JaCTO BCTpeda-
PTCA 30EH OCHORHEHHS, TaKHe KAK HAJNMUEE XABEpK, 003an0o3 o=
pOXH, BOXODPOSBNEHER, IOTAVMEHEE IPOHHBOYHON RULROCTH, DpH-
MHFAHNS X OPOINYRTEBHAGNY DJRCTY HEOPOAYKTEEHHX YY2CTKOB HIH
Npep¥BaHEe er0 TAKMME YIACTKAMH. B STEX caydadXx HeoOXDOIEMO
BaJIeRHO PA30CMUTE FKASaHMHE YIACTRE ¥ 30HH OT OPOXYRTH3HO-
ro nmacra. Boe 970 Tpelyer GONEMMX MaTepZANLHHX 3aTpaT &
[pRIEHEHAA COEMYANHHOTO CJADZEHOTO OGOPYMOBAHAA.

VapecTHH TDPZ OPHHIENZANLED OTJMGASMEXCA APyT OT Ap7yra
cnocoda YJCTAHOBRE X80CTOBAROB C GUNBTPAME, DDRMEHAEHHE OPE
3AKAHIMBAHAR CTDOMTEALCTBA CKBAZME: NOXBECKA HA NeHeHTHOM
KamBe, Ha EIMHBAX ¥ Ba onopecf DpopepxHocTH ("CopaBOYHELK
10 KpenJeEm) He{TAHHX ¥ ra3oBEX cksagms", A.H.Fynaros, .
1981, c.I37-146).

CyTs cmocoda YCTAHOBKH XBOCTOBERA ¢ REBTDOM HA Ne-
WEeHTHOM KamHe 3aximYaeTcd B NObeMe TAMNOHARHOTO pacTBOpa
#a BCD JJAKY XBOCTOBHKE, yAEePEBBAEMOTO HA BeCy OypHIBHHMH
TpydarMs, YIANeHER TaMDOHAKHOrO DACTBOPA, OOXHATOIO BHE
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XBOCTOBRKA, @ OTCOeNEHEHEH GYDWILHHX TPYyC OT XBOCTOBEKA
TOMBKO DOCNe 06pa30BAHEA B SaTPyOHOM DPOCTPAHCTBE LEMEHTHO-
TO KaMed.

lomsecka XBOCTOBRKOB C CMJIBTpaum RA RIMHBAX OCymEeCTBAA-
eTcs TOABKO B OOCAREEHOM CTBOJE CKBAEHHH, TIé HET H3HOCA
BUyTpedRell NOBEPXHOCTH OGCanAHX Tpys, OyTey SAKIBHIBAREA
XBOCTOBHKZ NJANKAMY, DACDOJOREDHHMA HA EADYRRO0 NOBEepXHO-
CTE NONBECHHX yCTPOACTB, KOTOPHE BXOIAT B KONEIeBOR} MERKO-
JoaEul 3880p.

Jror cOocol Henpmienms npn wamix (mesee 30 MM) KoMze-

| EHX 3asS0pax, eCN COYCR XBOCTOBERA COOPAEEH C DpopaGoTROi

OCIOEHEHHOTD CTBOJR CXBAEEEN H DACXARHBAHWEM XBOCTOBEKA,
KOTXA BEyTDEHHAA NOBEPXHOCTH OCCAXHOL KOJIOHE, B KOTODOR
NMAEApyeTCH yCTAHOBK2, EMEST HeXONYCTIMHE E3HOC, KOITA Bec

'XBOCTOBEEA ¢ PmIBTPOM DpEBHIAET I000 kH.

HompecKy XBOCTOBEKOB H2 yOope OCymecTRIANT HA CTami-
DEADHNX YIRCTKAX CKBAXHHH, INE YE& o6pa30BaHa OpopEAasd Dmo-—
BEpXHOCTH, B KaUecTse xpTOpOfl HCOOMB3YRT: DPOTOUKH BHYTPH
naTpyoKoB, DDHCOSNAHAEMEX K HARHELY KOHLY gpemumymeil KOJIOE-
HH; BepXHZEl KOHen panee COYyNEHHOTO XBOCTOBHKA; 30Ky Depe-
xona OT GOXENETO XHAMETpa K MEeHBIEHY Opi IByXpasMepHO#- opo-
MexEyTOIHO! ROJOHHE, ROTOpOY OGCAEeHA CKBAZMEA. JTOT cnocod
IpRieHYM IEND OPH yONOBRAX . COyCKa XBOCTOBZKA IO 3anagHoil
TRyOREH. JHAYe DOXBECHOE yerpoficTso XBOCTOBRKA He nofiner
Zo ynopa B He cpadoTaer.

HexocTaTKaME yRASAHAHX CDOCOGDB yCTAHOBRKA XBOCTOBRKOB
¢ GRIBTPAaMD NPE 3ARAHTEBAHER CTPOHTENSCTEA CKBARMHH ABI-
pTes ;CyEeHne DPOXONHOTO CEYeRRI CKBAXUHH A3-3a neo6Xonm0-
CTE .TIpM4eBeHNA passenEapTeneR 1 NOXBECHHX JCTpOACTB, KOTO-
pHe ONycKawT BHYTDD y&e o6cageHHO} CKBAXRHH, HBOOXOREMOCTD
DpRMEHERRA CJAOXHEX DO KOHCTDYRIER passefzaATexel m nomsec-
HMX yCTpOfCTB, & TAKEe OTPAHEYEHHOCTD npaMeRensd, odyciop-
78HEAA BO3MOREDCTED NOIBECKE XBOCTOBEKOB TONBRO B odcaxen-
HoM cTBoNe ckBaEEEM (KpoMe cpocoéa yCTAHOBKE HEA UEeMEeHTHOM
Ramge).

Kpome TOTD, BEZOCTATROM coocofa DOXBECKH XBOCTORHKOB
¢ dwmTpaMB HA OQEeMEATHOM KaMHe ABIAeTCA HeDOXORIMOCTE
[eNeETHPOBAHNA XBOCTOBHKA, TTO CBA3AHO C GONEIIME 33Tp2Ta-
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]Y- HlelseHTa 51 BpeMeEH HA NPOBelleHte padoT Z OZHMNAHue 3arTBeD-
IeBaHid OeMeHTHOro pacTsopa. llpm stomM HeoOXomuMo ocywecT3-
JATH NOCTOAHHYD NPOMHMBKY CKBARMHH DOCJIE IeMeRTHPOBaHEA
XBOCTOBUKA B TeYeHHe BCEro BpeMeEd ORMNAHRNA 3aTRepLeBaHZA
HeMeHTHEOTO PACcTBOpa ¢ ONHOBPEMenHHM BpameHWeM OypRIbHOR
KONOHHH. IpETON, padoTe NnO MEMEeHTEPOBAHRMD XBOCTOBAKOB DpH-
cyun apapnn, TakKAe, HAppaMep, KaK: HeBOSMOEHOCTE OTCOENuHE-
HEA KOJOHEH OYPANBHHX TPyG OT XBOCTORHKA, BCREXCTBHE NpMMe-
HeHEA pesSBHOOEBHX pa3tenmHaTesedl; npopesanne o6CamBHEX TPyC ¥
3a0ypEBAEAE HOBOTO CTBOJA NIPH PA3CyPEEAHNM OCEACTRE H Y3I0B
coexnuenn? cexnufi TPyO HAPYTHX.

KpoMe TOTO, INUA EHDOJHEHHS pacdoT OO uereanpoaam
XBOCTORHKA HEOOXONEMA COOTBETCTEyHAA TEXHHKA (memesTRpO-

" BOYHEE arperaTH) H OpETajH paGouEX.

Eme oxAEM HeXOCTATKOM 9TOTO cnocoda ABIAETCA HEBOSMOR-
HOCTH €r0 NpPMEHeHHA OpH HAZEYNA 30H DOTICMEHEA B HETEpBAJe
YCTAHOBKA XBOCTOBHEA.

Vi3aBecTeR Tax®e cOOCO0 32KRAHYMBAHMA CTPOATEJNBCTBA CKBa-
gmn (SU , A, I659626), mrmuamuil B ce6d HSOJAIED 30H OCIOR-
HepE# GypeHEs, DAcCOONOEReHHHX BHNE OpPOXYKTHBHEOTO ODJACTA IO
ero BCKDHTHA, COYCK B CKBEAXWEY KOJOHEH OGCANHEX TPyC C
$EIBTPOM-XBOCTORAROM X HEeRATpATOpaME, sapoiHemEe Jwmneposof
30HH ORBAXMEH BPeMEHRHO 3ARKYNODHBADMEM MAaTepHANOM N HeMeHTHR-
pOBaHHE KOJOHHH OCCATBHX TPYC ODH T'é[tETHYHOM PAaSHeNHHCHHE
pnonocTy GEALTPA-XBOCTOBERZ OT NOXOCTE KOJOHEN IepeMEdkof!,
paspymaeMol pocie ee eMBETHDOBAHEA. :

9ror cnocol He ofecneumBaeT HANERHOIO paaoomem npo~
IYKTHBHOTO OJacTa OT DeperMePAFrmEXCA ¢ HEM HeBPOLYRTHBHHX
JYACTKOB K EBHmEJEXamEX OT DPOAYRTABHOrO NJjacra HEIDOLYKTAB-
AHX TOPH3OHTOB, BCJEACTBHe HENONHOTO yrajeHza OypoBoro pa-
CTBOpA B3 EARKJOHAHX ¥ I'OPR3OETANBHHX. yYACTROB CKBAKRHH, B
KOTOPHX NPORCXONAT OCaxneHme TBeproR dasy n3. OypoBOTO pa-

'¢TBOpA DPH €r0 UEDKYMANAE. ITO yCyryéageTcA EENOJIEEM yIa-

JepdeM TAMHACTOR KODKH, & B MeCTaX JHAJeHER €€ NOBHNACTCA
ODacHOCT: OGBANEBAHEA NOPOX, ITO TARNe CHEXAEeT KavecTBO
H30JA0HT DJACTOB.

Kpome TOro, HA yRASAHHHX YUACTKAX CKBARMEH HE yIREeTCH
Eamexamms 06pasoM LeHTPEPOBATH SKCHJYaTAIORHEYD KOJIDHHY,
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DCOGERHO B cJadocneMeETAPOBARHHX NOpomax, H3-3a SNaRmMBa-
HHEA LEHTPATOPOB B 3Ty NOPOAY, ITO NpensTCTBYeT NOJyIe RN
paBAOMEPHOTO N0 TOJIEHE CTEHKE MEMeHTHOTO KOXRUA.

Ene onREM HepocTaTKOM 3TOT0 cpnocoda ABMAETCA OJI0KApO-
BaHNME YACTH NDOXYKTHBHOTC DJACTA UEMEHTHHM DacTBOPOM, 0O-
crynapmzM B GRUIBTPOBYD 30HY CKBARMEH NDH LEMERTHPOBAHAN KO-
JIOHEH OGCANHHX TpPy$, BCRENCTBHE BHNANEHHA H HAKONJMCHMA Bpe-
MEeREO 3aKyNOPEEANMEro marepiana B mmeHell (mommo#) wacTm ro-
PASOHTAIBHOTO CTBOJNA DDH 3BAYATENABHO# ero DPOTAREHAOCTH i
00pa30BAHAA NYCTOT B BeDXHefl WACTH CTBOJA, KOTOPHE 3aNOJHA-
DTCA IEMEHTHI PAacTBOPOM DPXE IEeMEeETHPOBAHME OGCANHHX KO-
JOHH, ' o ' '
HanGonee OJYMSREM DO TEXHEYECKOl CYmMHOCTH K 3agBIAEMO-

My ABRMAETCA COOCOC 3aKAHYMBAHUA CTPOMTENHCTBA CKBAZAHH C
TOPR30HTANHEHM JYACTKOM CTBOJA, NPOCYPEHHHM B NDOXYKTHEBHOM
nnacre. ( Baker Hughes, USA "Beker Hughes technology forum",
Coru, 6=11 » 1991, c¢. 23-25) . '
Bmyarmeft B ceda cOyCK B CKBARMHAY Ha ROJOEHE O6CalBHX TPYyO
XBOCTOBHRA C npensaparexso nepfopaposaHmt quiasrpoM, pasos-
meHue SAKOJOHHOTO DPOCTPAKCTBA B 30He NPORYKTEBHOTO IiaacTa
OT BHIEASEANMX ¥ DepeMeE2XmaIxcd ¢ HUM HeOPONYRTUBEHX DJRCTOB
HADYRHHMH DAREDAME B NEeMEeETHPOBAHHE KOJOHRH OCCAnEHX TPyO
BHe XBOCTORHKA ¢ PmuETpoM ¢ Domomed meneHTHpOBOuHON MydTH.

OCHOBHI) HEXOCTATKOM 2TOTO CHOCOGA ABIMETCA TO, WTO C
NOMOIED NAKEpPOB ¥ NEeMeRTEPOBARER R2JMAREDEOTD XDJHIEBOTO
NpOCTPRACTEA He 00eCOSTIMBAETCA HAXEXHOE pasolmeHEe SaKOJOH-
HOTD NPOCTPAHCTBA B 30HE OPONYKTHBHOIO IIACTA OT Bullesyexa- .
MEX A DepeMeEANMEXCE C HAM HeNPOXYKTEBHHX OJACTOB, OCOCEH-

HO B NISPEeXONEHX SOHAX CTBOJ2 CKBEMHH C BeDTEKANBHOIO HA
TOpA3OBTANBROE HAnpamieHne, BCASRCTBME HEOOAHOTD 3aMemeHER
CypoBOI'O pPACTBODA NEMEETHMDS.

Kpome TOro, DakepH H3-3a L'ajO} JUMEH HE MOTYT BANCEHO
NeperpHEATH RABEDHO3HHE 30HH, KOTNA XX JmHeliHHe pasMepH
DpeBumanT JuHeltHHe DasMepH NOBEPXHOCTH YONOTHEHA? Dakepa.

370 ycyrydaaercs B CKBAXERAX, BCKPHBINX cradocrmeMeBTAPOBAH-
HHE DOPOXH, I'TWe EMEeDT MecTd 00BANH NOPOMH, OCOGeHHO, mOCAHe
NPOMHBRE CKBARHHH X YEAJGHUS C ee CTEHOK KOJNHMATaIROHHOH
KODKH. -

<

.



WO 95/a3476 PCT/RU93/00173

10

I5

20

25

30

35

-5 - A

B 0cHOBY HacToAmero E306DeTeHRA DOJOEEHA 3anasa co-
3MaHEA cnocofa 3aKARYEBAHAA CTPOATENBCTBA CKBAKHH, KOTOPH
pdecneqnBat OH HaleRHOe pAa300reRue NpONYKTEBHOTO DJACT2
OT BHIENEEAMMX E NPMMIKADMAX K HeMy HeDDOXYKTMBHHX yJYACTKOB
OpH HAJINE B EAX 30H OCJORHEHEA -OypeHEd JOOOTO RAUA ¥ Dpo-
PAREHHOCTH,

Pacrpurge u3o6peTeHdasa

HocrapneHgan 3axada MOCTHEraeTcA TeM, UTO B cmocode
3aKAHDIBAHGA CTPOATENLCTBA CKBAREEN, BRIYYADmEM B cedsa BCXDH-
THE DDOLYKTABHOr0 NJAacTa, COyCK H yCTAHOBKY B CKBAaREHE XO-
JOHEH 06CafEHX TpYG B XBOCTOBEKRA ¢ GEIBTDOM C ofecnedeHzeM
EX IepMEeTHYHOrO COeNMHeHEA MEERXy cOCoi, ¥ pasolmeRme HeOpo-—
IYRTEBHHX JIRCTKOB OT DPOAYRTHBHHX, COTIAacHO A300peTeHHD,
COYCK B CXBARMHY KOJOHAH OGCAMHHX TPYS B XBOCTORAKA C CRIBT-
POM ‘OCYMECTBEADT DA3NeAbHO, & HX TepMeTHIHOE COENEHeHEe
OCYMeCTRIADT B CRBAZEHE, UPH 3TOM DO MeHmmeH Mepe onHy B3
Tpyd XBOCTOBUKA Nepell eT0 COYCKOM B CKBAXMHY Dpofmmapynr c
o6pa3oBaHuer 1m0 MeHpmefl Mepe IBYyX DPOMOJLHHX TOJP M METAHN-
DPAYECKEX KOHOOB ¢ pessdamm, a OOCIE cOycKa XBOCTOBEKA B
CKBAKEHY NPODWIBHYD TPyly PACIEPADT IAA YCTAHOBKH XBOCTOBE-
KA B CKBEAZWHE } PA30ONeHRA HeDpPOLYKTHUBHHX DJACTOB OT Dpo-

Dpernaraenoe Z3o6peTeHRe NO3BOAMET 3a CUET HCKIDYEHES
DpHMeHeHEA JIA YCTAROERA XBOCTOEEKOB ¢ QHILTPAMR KOHCTDYK-
TABHO - CJORANX DashefuERTenefi N NOXBECHKX yCTPOZCTE, &

‘TaKEe DaKepoOB LN pasofmeHZA NJACTOB yOPOCTHTE 3TH pacoTH

B o6ecnevnTh Gonee HanexHoe pasolmeRue HeDPOAYKTABHHX DJa-
CTOB OT OPOXYKTHEBHOTO IjAacTa, a4 TAKEe DSDEXPHTHE 30H OCNOE-
Henusa (xasepH, 06BANOS NOPONH, NJACTOB C 2EOMANHHO BHCOKEM
BHYTDENIACTOENM NAaBJeHMER, BOXO-TasO-Ipoaniemilt o IpYTRX)
Jpdof DpoTHXeHHocTH. Ipm aToM EamSoummmit adperT mocTETeeTcA
B HARMOHNNY CKB2RHEAX K B CKBAZMEAX C I'OPA3DHTAJBHEM yUacT-
KOM CTBOJ2, & TaKae B TexX cjydadX, KOINA OPOTAXEHHOCTD
yRA3aHHHMX DN2CTOB Z 30H He DOSBOJNAET DePeKpHBATH HX Naxepa-
ME, a MeMeRTHpOBAHKe Ee 00ecODEYNEaeT HANERROrO pasolmeHad.
Kpome TOro, yCTaHOBKA XBOCTOBOKA C OWILTPOM C IOMOMED
npoSENBEHX TPYS DO CPABHEHMD ¢ RSBECTHHMM CDOCOOOH, COIVmC-

*HO KOTODOMY 3Ta ODepanud OCYMeCTRIASTCA DyTeM eMeHTIpoOBa-



WO 95/03476 . PCT/RU93/001T3

I0

I5

20

25

30

35

-6 -
HAA XBOCTOBHEKA, NO3BOJET CHE3AT: DACXOIZ IEMEHTA, COKD2TATH
EpeMA Ha YCTAHOBKY, TaK K2K 0TIAZaeT HeoOXONMMOCT B OEE-
7aHOM 3aTBepHEBAHHA NexeHTROTO DACTBOPA K NCNOJBSOBAHRH
IUIA 9TOTO CNenmaJBEHX ODErall PacodmX.

B OFH0M H3 BapEAHTOB BHOOJHeREd E300DETEHEA DOCJHE
BCKDHTEA OPONYKTEBHOTO DJACTA B CKBAEBHY CNYCKADT XBOCTO-
BEX ¢ CHABTPOM ¥ YCTAHARIABALT 6I0 B DPOKYRTUBHOM 0JACTe

‘TyTeM DpHFATHEA N0 MeHLme: Mepe ofHON mpofaisAOfl TPYOH mpH

ee pacmEpeEMZ K CTEHEe CKBAKRHH, a SaTed B CKBARAMY COyCxa-
DT KOJIOEHy OGCANEEX TPyl, HHXHME KOHEN KOTOPOH Iep4eTHIHO
COeIMHEADT C BEDXHEM KOHIOM XBOCTOBEKA.

OpemnaraeMufl BApEAHT BHOOXHEeHZA E300peTeHEA DO3BOMAET
yCT2HARIABATH XBOCTOBHK B EeoCCaEeHHOM CTBOJE CRBARHHH, gaa-
Tonaps 4eMy odecmevuEBaeTCA HamexHoe pa3odmeHne IPONYKTABHO-
T'0 OnacTa OT BHIeNEIAMEX HEeDPOIXYKTEBHHX DJACTOB, DpeXOTBpa-
maerTcA CyXeHde ImaMeTpa CKBARMEY M CHEZEAeTOS DACXON odcam-~
BEHX TDPYC. .

B mpyroM BapEaHTe ENNOJNHEHRA A300peTeHMA B Havaue B
CKBARAHY COYCKADT IO DPOXYKTABHOT'O NIACTA B YCTAHABAMBAKT
XONOHHY of6camEHX TpPyd, & 3aTeM NOCAe BCKPHTHEA IPOXYKIABHOIO
nIacTa B HeTO Yepe3 9TY KOJOHHY COYCKADT XBOCTOBRK ¢ PRIBT-
poM E OpX pacEEpeERZ npofsusHOff TPYOH yCTAaEABNEBAKT €r0 B
CRBAEREe, DY BTOM DPOJUALEY® TPyOy DPEZMMADT K CTEHKE HHE-
Hero XOHIA KOJOHEH OGCAamEHX Tpyl, 0CecOedYHBad ee IepMeTHI-
HOe COSKEHEHEE C XBOCTOBHKROM.

Tagoll BAapEAHT BHUOIHEHHS DO3BOARET ACOOXB30BATH HamMG0-
nee napocroft, BUrORHNT B HAaxerEMR cnocol yCTAHOBRE XBOCTORH-
EOB ¢ PmILTpaMm ¢ OOMONBR NPOLMIBHMX TPYS B TeX Chydadx,
ROTZA B Dpomecce OYypeHHR CEBAKNHH BCTpE¥ADTCA NJACTH C aHo~
MANBEO BMCORAY BEYTPHEOJACTOBHM IaBJCHAEM, KOTOpPHE OCHIHD
DepeKpHBADT ODPOMOKYTOYENME KOJOHHAMA 0GCAXHNX TPyl AmK
ROJIDEAAMA - “JeryuxaMa”,

KoaTkoe onmcaHze uepresefl

lipyTEe menw B npeyMymecTBAa HACTOAMETO E3oOpeTeHmd cTa-
HyT NOHATHH H3 CJeRyNMErs AeTANBHOTO OQRCAHAR HNDHMEDOB €I
BHUONHEHA] R DpEiaTaeMux depremeff, Ha ROTOPHX:

gur. I m300paEaeT KOMNJIEKT OCOPYAOBAHEA LA Cycka &
yCTAHOBRE XBOCTOBEKA C RILTDOM B CKBAZAHE;
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émr.2 -~ cevenre II-I1 #a €Ar.I;

oar, 3-4 - yCTAHOBRY XBOCTORAMA C QENBTDOM B CKBARMHE;

@ar. 5-5 - BapmaHT YCTAHOBKN XBOCTOBHRKA C (QEIBTDOM B
CKBARAEE. .

Jywmeii BapmaAT OCymecTBIER4A R300peTeHUA

Cnocol 3araHYABAHUA CTDORTEABCTBA CKBAEZAHH 38KINYAET-—
CA B Da3leNBHOM -CNyCKe B CKBAREAY K I'eDMeTHTHOHM COeNHEEEAM
BHYTpE ee KOJXOHHH OGCaUHENX TPyS E XBOCTOBEKA C QRIBTPOM.

IIo Mesmmeli Mepe ONHY ¥3 TPYO XBOCTOBRKA Dnepell COYCKOM B
CKBAXEHY DPODENEPYRT C o6pa30BaHEeM DO MeHsmefi Mepe IBYX
DPOROJBHEX rodp B [MUIBERPRYECKHX KORIOB ¢ pesnbaum. Ipo-
IYKTHBHHE DAACT 3aTeM BCKDHBEAYT, CUYCKART B HET'0 XBOCTOBRK .
¢ CWIETPOM, HOcCJNe Yerd NPOGHIBEYD TPyCy DACHADADT I
YCTAHOBRE XBOCTOBARA B CKBARHHE B Da30CmeHEs Henpomrxmm-
HHX DJACTOB OT OPOXYKTHBHHX,

B.coorBeTcTBER © OXHMM K3 BAPRAHTOP BHUOJIBEHR .COOCOGR-
pociae BCRPHTHA OPOXYRTHBHOTO NJA2CTa B CKBAXKHY COYCRADT
XBOCTOBER ¢ QRJIBTPOM B YCTAHARIMBAKT €r0 B NPOIYKTHBHOM
mnacre OyTeM NPEXATRE N0 MeEBNedl Mepe oxAoft Dpo@wanEOA Tpy-
6H nDZ ee DACIMpEHHH K CTOHKe CRBAERHH. 3aTeM B CKBARKEY
COYCKADT KOJOHHY OGCanHHX Tpyld, HEZHHN} KOHeNml ROTOpOHt repse-
THYHEO COEIMEADT C BEPXHEM KOENOM XBOCTORZKA, .

B COOTBETCTBEE C XPyTIM BAPEAKTOM EHIOJHEHAA naodpe-
TEHEA BEAYANe B CHRBAREHY N0 NPOXYRTXBEOTO NJACTA CHOyCKANT
I YOTAaEABIHMBADT ‘KOJOHHY OGCANENX TPYO. 3aTeM IDOCJEe BCKDHTRSA
DPORYKTHBHOTO IIACTA B HETO Yepe3 3Ty KOMORHY CHYCRADT XBOC—
TORBEK ¢ QRILTPOM X NpE pacmmpeRER ppodmiasHOR Tpydw ycraHas-
JRBART 6rD0 B CKRBaxmHe, [IDOTMIBAYD . TPyCY NPE 2TOM DPEREMANT
K CTeHKe HEXHETO KOHNA KROJOREH O6CARHHMX TPyS, ©OecneumBan
ee TepMEeTHYEOS COeNEHEHRS C XBOCTOBHROM. ‘

Cooco6 OCymeCTBIANT C NOMOMED YCTpoiicrBa, BRMOIAFIMETO
B ceds KonomHy OypwibEux Tpvé I (gmr.I), konomEY oGcammmx
rpy6 2 (omr.3), xsocroBRR 3 ¢ nepfOPEPOBAHANM TRUETPOM 4
coengaaeMul ¢ KOJOHEOH CYpIbHEHX TPyé I ¢ DOMOMBED DepeXouEr-
Ea 5 H pepeBomEnEa 6. HepexoanEk 5 (szeseHT, coenBRMNmE
TPyOH ¢ DaSHIME ZEAMeTpAMI) FMeer DepeMHUKy B RENe cenma 7
2 mapoBoro xkmanaga 8 (Qar.23), pasnesADmyn DOJOCTE XBOCTOBE-
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ka 3 ¢ CBIBLTPOM 4 K KOIOHHH OGCamEMX TPYyS 2. [epeBOmHEK 6 |
(&pr.I) cuaGBer KnzpaszoM 9, NepPeKDHBAYMEM K2gan 10, cool-
manomel mOJNOCTE KOJNOHHW OFpUEBHHX Tpyo I co ckmazmsolt II B
caysamusl I 3an0AHeHDA DOJI0CTH KOJOEHE OY DHABEEX TpPYO I
CRBARZHEOf EANKOCTED DPH COYCKe -XOMODOHEBTOB YCTPOICTB2 B
ckeagngy II. Do wersmell Mepe oxEa m3 Tpyd I2 xmocrosmxa 3
3HNOJASEA Npod@aBHOX ¢ Do MeHmmel itepe LBYMR HDDONONLHHME
rofpaxa I3 (émr.2), pacCDONOZEHHMM CHAMMETPHIHO OTHOCHTEN:~
HO OeHTpamsHOR oca TPyOR I2, X MENEEIPAYECKAMY KOHIIAMA C
peasbamx (Ra @mr.] me morasamu). Iocpu I3 npodmmsmsx Tpys
I2 3zapoxueEn repuerm3Epymmeft macroffl I4. Ha xomme ¢raerpa 4
ycragoaned mesTparop IS5, 00ecDeumsanmuf nearpnnosaane Corer-
pa 4 OTHOCKTENBLHO CTEHKE CRBAZXEEH II.

B caywae ppoxomnesZa CRBAREAN II depe3 HeNpOXAYRTHBHHE
Yy9ACTKR B € TODH3OHTANEHOll YacTH RIA DANOM C STHMA YYacT-
KaMP KAaK DoxasaHo sa ¢mr.I,3,4, DeplopanmoRHHe OTBepcTEA 16
fEreTpa 4 3AKPHRANT 3aTJymKaME I7 B3 XEMAYECKHN pa3pymaeMo-
To MaTepRaJ2, HanpmMep, MArE#d. IpodwibEne Tpyow I2 pacpo-
JaranT Ea CDOTBETCTEYDMEX YHACTKAX XBOCTOBEKR 3 ¢ QRIRTDOM 4
17 pasoCmeHRR NPOXYKTHEBHOR YacTH DpOXYKTEBHOTO niacra I8
0T HenDOXYETHBHOfi, a TaKEe LIA COEXMHEHNA XBOCTOBERA 3 C
KOJIOHEDOE odcafEHX TPyl 2. . :

B yeTpoXcTBO EXDXHT TaREe paspaymnepaTens I9 (mnr.s)
Henompsyeuu nJui BHOpassnesna rofp I3 npofmreanx Tpyd 12
nocse XX pacImpeHuqg.

Cnocol OCYMECTRIADT CJeIyDme odpaaom. B nponecce Oy-
pemn ckpammEH II (@mr.I), DepeX SCRPHTHEM IPOXYKTEBHOTO
nmacTa I8, E3BECTHHME -DDHEMAMA A30SEDYRT BCE HECOBMECTIMHO
100 YCAOBHAM OypeHud NJXACTH, PACOOJOREHHRHE BHMe OPOAYKTAB-
Boro I6, & Docle BCKDHTHA DOCJEXHEIr0 X DDOMYBRA CTBOJA
ckeaznEN II B Hee COYCKADT HAa KONMOHHE CYPRIBENX TPy6 1
XBOCTOBER 2 ¢ DDENEApETENbE0 nepdopuposaBmia Gmiasrpou 4,
coelEEeHHNS ¢ RKOJORHOZ CypRIBHHX TpyS I ¢ DOMOUED HEDaXon-~
BEGEKa 5, npodmamAENx TpyS I2 m mepeBomEmKa 6. llepZopanzoxEue
oreepcTRA 16 GmIBTpa 4 3aKpHTE 3araymeamm I7. '

Iibéne xocTEREeERR GEUsTDO 4 3ad0g ckBasuHH II B moxo-
¢T3 OpOZANBHENX TPyO I2 3aKaukol DDOMHBOTHOZ ZUAKOCTH. CO-
oranT JABISHNe, HeOOXOREMOe ENR BHODARIEHIA NDOXOJIBHHX
rodp I3 m mpazaTEA CTEHOR Tpys I2 R cTemre CxB2EmAH II
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(%mEr.3), obecmeuwpas CORMECTHO C TepMETE3ADYLme: macroi I4
TepeTRYHYD M3 OJAIED a=rnommsmx ¥YY2CTKOS DPOXYXTABHOID
oazcra I8.

Bared KOMOHEY Oypaasmx Tpy6 I (&ur.I) mwecre ¢ nepe-
BOXHAKOM 6 OTBEHYABZDT OT BEPXHEX OPOCHABHMX Tpy6 12 1 nox-
HAMADT A3 CKBARMAHN 11, DpICOENBREART XK Hek pa3BannesaTeNd
I9 (Cwr.5) 1 cHOBA cOycRa®T B CRBAREAY II Xo BXOAa B BEDA-
EOD 9acTh npodwrnsENx Tpyd I2 (cbnr.a) Bpamag KOJOHEY OYDHIb—
HHX Tpy6 I muecTe C passameaareneu IS, DpoOX3BORAT OKOEIA- -
TeapHOe EHOpaBNeREe rofp I3 ¥ naoTHOEe DpUEATEE CTEEOK DPO—
dnnpENx Tpy6 12 k cTeHRaM CRBAFEEN I. [IpE aTOM repseTEIEDYD-
mas nacra I4 (ger.2) odecnevmpaeT BEaNeREYD Ie[weTHSAIND
3aTPyCHOrd DPOCTDABCTEA ckBaFmEM II.

Jlance RoXORAY Oy PEIBHHX 'rpyd Ic paaaanmeaa-renem I9
(éer.5) nomamMapr §3 crBazEEM II X CUYCRADT B Hee KOIOHHY
o6camEux Tpyd 2 (dzr.3) mo onna ee EEEEET0 ROHNA BHYTDB
BepxaEx npodmasHEx TpyS I2 ¢ odpasopaHmeM 3asopa 20 MEEy
3TEM KOHIOM, CEemIoM 7 B CTEHKAMA BEPXENX IPODETBEHX TPyS I2.
Sareu B cxkBazmAy II cOpaceBanT maposoit xnanag 8, KoTOpHi
capurcs B cenxo 7, pasodmax'_:ampeme 00JIOCTE XBOCTOBEKA 3
R o6caxmoft KoxoEEN 2. [IPOESBONAT 3aKAYUKY NEMEHTHOID pactBo-
pa 4epes KONDHEY oGCANEHX TPyd 2, mocjke 4ero omycxanr ee
HERHE} KOHeX XO ymopa B Cy=ZeHne B nepexomgmre 5 (dmr.4),
H,00CNe SATBEPNSBAHEA NEMEETHOTO paciBOPA, DAsCypHBAKT 0C-
DA30BARNYDCA BHYTPR KOZOEHH oﬁcanm TpY6 2 ueﬂemaym opoG—
xy (me moxasama), maposof xmapas 8 m cemuo 7.

B cayuae ycrasnoskz B mnrTpe 4 BDeMeHHEHX 3araymek I7-
(¢mr.I) nocaennre paspymanT 3axaIKOil B Hero pacweTHoif mop-
man kucaoTH (fmr.4). 3ateM DpOM3IBONAT OCBOERWEe CKBamHAH II.

B Tex cxyuasx, KOTHA DDONYKTHBENZ MiacT I8 BCKEHBADT
nocae COYCKA KOJDHHH o6canmx Tpy6 2 (Banmpmsep, npoMexEyTOd-
Hoft SKCONyaTanKosHok), TO XBOCTOBEK O yCTAHARIHBADT
UyTes DPEEATMA CTEHOK BepXHEX npofareHHX TPyS I2 K BEYT~
DEHR®S CTEREAM HARHETO KOHNA KOJIDHEM O6camEux Tpyd 2(émr.6).
Jlng 3TOr0 € yUerow Beca XBOCTOBEKA 3 ¥ GamsTpa 4 pacier—
HHM NyTeN ODPeXNeNaoT HeOOXOMMAYD IJEHY BEPXHWX NpOJEIBHHX
tpy6 12, ¢ DOMOMBD KOTODHX OYAyT EX ycTaEamiEpars. Ha romme
@maprpa 4 Kpemar Gamsak 21 (gEr.5) ¢ cezroM 22 DoX mApoBOf
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xiagag 23 Z OTDAaEmIATeNeM 24, NDSIOTSpANANMAN OepeMemeHne
xnanaga 23 B 06D2THOM HEOpaBJeHRS, [HETep3an KOJORHH ofcan-
HEX Tpy6 2, 3 ROTODOM LROJ=HH ycraaamxmaarb npodAKBHHE TPV~
6u I2, ram6pyoT pacmepareleM (Ha Gar. He Noxasan). 3areM

K KOJOHHe OyPANXBENX TPyl I DDACOERAHART Pa3BAJIENEBATEND
IS, coengHeEmuli ¢ MEIBERPEITECKOZ IACTED 25 BepXHeii OPOQWIE—
Hoi Tpy6u I2 XBOCTOBEKS 3 ¢ DOMOMED JXeBofl pessdu 26, cmye-
KADT CKOMIDOHOBAHHHII TAKEM 00D230M BECTPYMEHT B CKBazmAy II

* (fmr.5) ¥ ODOMHBARNT €€, mocle 4Hero c6pacupanr mapoBoff Kia-

pag 23, DeperDHBasg IPE 9TOM OTBEPCTHE B Ccenye 22, R 3arav-
Roft DpOMHBOUHO{ EENKOCTA B DOJOCTA XBOCTORHKA 3 & GCwreTpa 4
CO3XADT B HEX JABIeHRE, HeOOXOmEMOe 117 0OpecCOBRE Boeft
KOMIIOHOBRE, DOX ZeficrBaeM KOTOPOIO ONEOBPEMEHED BHNDA BT~
ca rodpe I3 Boex mpo@miBHMX TPyd IZ2, FOTOpHe OHJIR BRMOYEHH
B ROMOOEOBKY 060pyLOBaRHA. B pesyjbTare 2TOr0 CTEHKE BEpX-
HEX npoéwismzx vpy6 I2 DNOTHO OPHAEMARTCA K CTEHXe BHRHETO
KOHOA KOMOEHH 0GCAXEHX Tpys 2 (Qmre6). .

3 cAyiae BRINIEHAT B KOMDAEOBKY NpomisEmx Tpyd 12 mnx
pasofmeEyA HeNpOXYKTRBRMX Diacros ({ar.3) mi BHNOTHEHZA
BCero GCEIBTPA 4 E3 NPOJMIBEMX TPyC I2, XaKk DOKasaHO HA )
rypax 5 # 6, TO CTEHKE BTEX TPYS 12 TaKRe OJOTRO NDEXAMADT-
ca K creHKs cksaxuEH IT. .

HaTaXeHAeM & DOCANKOE MECTpyMeHTa DPOBERADT yCTOKT:-
BOCTH JCTAHOBRA XBOCTOBMEA 3 C ORIBTPOM 4 Ha oceBoe cieme-
HEe. 3aTeM BpameHueM KOJOHEN OyDIIBEMX TDyS I ¢ pasBaisie-
parenen IO BNpaBd BHBARTAEADT DOCTENAMSt 23 MIIMENPHIECKOrO
Komma 25 pepxme? npofmnsaol TpyOm I2. OnAOBpeMEHHO HAKHNE
pAMNIyEmAE JeMeRTH 27 pasmaisuesareas IS, NONHEMAACH BBEPX,
Pa3BANBIOBHBADT DPessly 26 NAIMENpEYecKOTD KOENA 25, yBeym-
uppan ero BHYTpedHEY ImaMeTp. 3aTeM MHCTPYMEHT OOMAKT BHENS
c o:monpemennoi& NpOMHEROR B BpameHueM ero ROpaEo, B Pe3ydE—
paTe Tero DpOECXONET Fafbacimee pa3BANBIOBHBAHAE IGUTAHNPE-
geCRMX KOHIOB 25 E BepXHNX DpofEIBHEX TPYO I2 ppzEmen BAME-
nyommin -axeMeRTaMn 27 I BepXEMME 28, muemmEsm Coasmall maa-
1eTp, UeM HAXRHEE. ,

o OKOHYAERE Da3BANRIOBHEAHEA ppodmrsEHX TPYyS I2 mX
PMecTe ¢ KOJNOHHO OGCAZEMX TPY6 2 ONpeccOBHBANT HA Iepwe-
TEIHOCTH CO3JABHEM B HEX HaBjeHnd. Ipy OTCyTCTBEH repMerTHd-
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HOCTHE Da3BAJILIOBNBAHFE HOBTOPADT.

B CJIYYaAX BRIPDYSHNS B KOMOOEOBKY XBOCTOBHKA 3 ZIi
dmrsTDa 4 ZONONAATENBHHX DPOGEABENX TPYS 12 ($mr.3) mm
BHNOJIHEHHA 5CEro GmIbTpa 4 B3 npofwmsmux Tpyd I2 (%r.5,6),
nepdopanuoHAHe OTBeDCTHA 16 3aKpHBART 3ariylkama 17 o3
XOMEIeCKE Pa3pymWAeMorO MaTepuana, ROTOPHE NOCKe 33BEPUEHHS
padoT IO yCTAHOBKe XB0CTOBEKA 3 ¢ QWALTPOM 4 DaspymAbT 3a- .
RAYROX COOTBETCTBYHMErD XEMpeareHTa.

DIpoMumnesHas OPEMEHEMOCTE
llpeararaewull cpocod DOSBOXAET HANEEHO paaodm.an opo-

_ IyRTBHHE DlacT OT BHIeJeXamEX HeDDONFKTEBHHX 1JacTOB, a

TaKxe OT OPUMHRAKNAX K HEMYy ¥ OeDeMeZammPxcA ¢ HEM IDYTEX
HEDPONyKTEBHHX YYACTKOB CKBAREHH (€3 NeMeHTHPOBARRA QAIBT-
pa-xBocTOBEKA. [pA 3TOM ynpomaercs TEXHONOrAA yCTAHOBRX
XB0CTOBHEKOB C GRIRTpPAME § CHIEADTCHA 3aTPATH 382 CYeT MCRAD-
YeHES KOHCTDYKTHEBHO-CJORHHX passefannTenefl X nomBecHHX
ycTpoficTs, OpAMEHEASMHX DDR YCTAHOBKE XBOCTOBHKOB, A& TaKge
meMeHTEDOBAHAA KX, KOTOPOMY CONYTCTBYRT &BapHZ X 3aTPaTH
BpeMeHE HAa OERNAEZEe 3aTBepReBaHAA OEMERTHOTO DACTBOpA.

Kpome TOTrOo, mpenyaraemufi cnocol NO3BOJAET DACHEPETH
06JacTh ero NpmveHeHMA, TaK KAk OH MOXeT OHTH HCOOIB30BaH
RAK B OCCAREHHOM, TAK B B HeoGCageHHOM CTBOJEe CKBYXEEHE, He-
3aBECEMO OT EalPEY¥A 30H NOIAOMEHRA NPOMHBOYEOR XNIKOCTE,
BOXONpoABNeHER, B NPARTEYECKE Ge3 CYMeCTBEHHOTO YMEHBEeHES
IAaMeTpa CKBAKMHH.
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ZOPIYJIA HROEPETEHMA

1. COOCOG 3aKAHWIBAHUA CTPOMTENBCTBA CKBAREHH, BKID-
qaxmati 3 ce6A BCKpETHe NpoxykresHoro nmcra (IB), coyek B
ycraropky B ckpammpe (II) XOJOHAH OGCalMY TPYO (2) 2 xmo-
cropara (3) ¢ Gmrsrpom (4) ¢ oGecnedemmeM EX IepHETHIHOTO
coeqrHeHna Mexxy coloi, H pa3ofmesne HeNPONYKTEBHHX yuacT-
KOB OT NDOXYKTEBHHX, oramgvsapmnniicsa rTew, 9T0
COyCK B CKBAKERY (11) xonom__odca.nmx'rpyo (2) B x30CTOBRG~
xa (3) ¢ dmmerpom (4) ocymecTBuAnT pa3feNbEO, & HX TepMe-
TEHOE COeMEEeHEe ocymeécTamor B ckeaxmee (II), Dpa-aToM
no meEsmelt sepe OXHY B3 TPYO (I2) xBocromara (3) mepex ero
coyckoM B ckpagmgy (II) DpofeampypT ¢ 0Cpa3oBaHueM 0O MeHi~
mefl Mepe XBYX DPOXOMBHEX To@p (I3) B MATRANPEYECKAX KOH-
nos (25) ¢ pesnbamm (26), a mocne coycka XBOCTOBMRA (3) B
cxpagnay (II) npofmmayp Tpydy (I2) PACHEPADT LAA YCTAHOB-
g xsocropzra (3) B cksamuie (II) B pa3soOmeHAs HENPOXYKTHB-
HEX DAACTOB OT NPONVKTABHHX. s

2, Cooco6 mo n. I, oTazvenmBEilca Ted, IT0
DocNe BCEDNTAR NpOXYRTEEROTO nmacra (I8) B CKBAREHY (I1)
crnyckanr xsocroszk (3) ¢ mrbTpOM (4) m.ycTAHARMABAKT €TO
B npoxykrrmeRod nxacre (IB) pyTen npEeaTmA 10 MeEbmefi Mepe
oneol npoimmpEOR TPYOH (I2) ppm ee pacmApeHEN K CTEHKE
cxpazEEy (II), a saTey B ckpazuay (II) coycRapT KOJOHAY OG-
cammx Tpyd (2), muEHA KoHel KOTOPOL TepMeTHIHO COeNREADT
¢ pepXEmM Kommom xsocroszra (3).

3, Coocod mo n.I, oramTapmuiica TeM, WO
prauane B ckeagmgy (II) cOyckap? o MPOIYKTEBHOTO MIacTa
(I8) m ycTAHARIZBART KOIOHHY OGCANHHX TPyO (2), a zaTem noc-
e BCKDHTRR DPONYRTHBHOTD DJiacra (1I8) B mero gepes 9Ty
KOZOHHY COycEap? xsocrosmx (3) ¢ GmrbTpoM (4) = npz pacmeE-
perna Npo@WIBHOR TPYOH (I2) ycranapmeanT ero B CKBAXH-
ge (I1), OpE 2TOM DPOJWILHYY TPYOY (I2) npammMapT X CTEHKe
HKHETO KOHOA KOJOEHH OGCANHHX TPyO (2), oGecneunsas ee
repueTHIHOE COEIMEERNe C XBOCTOBRROM (3).
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“and a liner (3) with screen (4) into well (11), and joining them in a leakproof

manner in well (11). Before lowering into well (11), at least one of pipes (12) of
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WO 95/03476 PCT/RU93/00173
METHOD FOR WELL COMPLETION

Technical field ,

The invention relates to drilling of a well, and specifically to methods for well
‘completion.

The present invention may be used most effectively in wells having a horizontal
borehole section drilled into a producing formation, and also in cases when it is undesirable
to reduce the diameter of the well, and when sections are present in the interval where a liner
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or
casing patches. '

Prior art )

In completion of a well, its wall must be reinforced in the interval of the producing
formation, in order to avoid caving-in of the rock and consequently less production inflow
into the well from the producing formation. For this purpose, screen liners are set in the
producing formation zone of the well. -Furthermore, in the interval where the screen liners
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing
formation or interrupting it. -In these cases, it is necessary to reliably isolate the indicated
sections and zones from the producing formation. All this requires large material '
expenditures and the use of special, complicated equipment.

Three fundamentally different methods are known for setting screen liners that are
. used for well completion: suspension in hardened cement, on slips, and pn a bearing surface

(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1981, pp. 137-146).

The essence of the method for setting a screen liner in hardened cement involves
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes,
-removing the plugging mud, lifted above '
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened
in the casing string-borehole annular space.

Suspension of screen liners on sllps is done only in a cased wellbore where there is no
‘wear. on the inside surface of the casing, by wedging the liner with slips located on the
outside surface of the suspension devices, which enter the annular space between strings.

This method is not applicable for small (less than 30 mm) annular spaces, if lowering
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner,
when the inside surface of the casing in which the placement is planned has unacceptable
wear, or when the weight of the screen liner exceeds 1000 kN.

Suspension of liners on a support is done in stable sections of the well where a
~ bearing surface is already formed, as which the following are used: grooves inside sleeves to
. be joined to the lower end of the preceding string; the upper end of a previously lowered

- liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate
- string with which the well is cased. This method is applicable only under conditions when
- the liner is lowered to a specified depth. Othermse the liner suspension device does not -
reach the support and does not actuate.

. The disadvantages of the aforementioned methods for setting screen liners in well
completion are: narrowing of the flow area of the well due to the need to use disconnectors -
and suspension devices which are lowered inside an already cased well, the need to use
disconnectors and suspension devices of complex design, and also the limited application -
because the liners can be suspended only in a cased wellbore (except for the method of
placing in hardened cement). '

Furt.hermore, a disadvantage of the method of suspendmg screen liners in hardened
cement is the need for cementing the liner, which is associated with high costs in
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cement and time spent performing the operations and waiting for the cement slurry to harden.
In this case, the well must be constantly flushed after the liner is cemented for the entire time
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string.

- In addition, liner cementing work is prone to failures, such as: being unable to disconnect the
drill string from the liner due to the use of threaded disconnectors; cuttlng through casing and
drilling in a new hole while drilling out equipment and assembhes for joining sections of
tubing, etc.

Furthermore, appropriate technology (cementing units) and work crews are required

“to carry out liner cementing operations. :

One more dlsadvantage of this method is the fact that it cannot be applied when lost
circulation zones are present in the interval where the liner is to be set. '
A method is also known for well completion (SU, A, 1659626) that includes isolation

" of drilling problem zones located above the producing formation before it is tapped, lowering

- acasing string into the well with screen liner and centralizers, temporarily filling the screen
~ zone with plugging agent and cementing the casing string with leaktight disconnection of the
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after
its cementing.

This method does not provide reliable isolation of thé producing formation from
nonproducing sections interbedded with it and nonproducing horizons overlying the )
producing formation, due to incomplete removal of drilling mud from slanted and horizontal .
sections of the well in which deposition of solids from the drilling mud occurs during its
circulation. This is aggravated by 1ncomplete removal of the mud cake, and at the locations ,
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of
formation isolation. '

Furthermore, in the aforementioned sections of the well, the flow stnng cannot be
properly centered, :
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especially 1 in poorly cemented rocks, due to the centralizers being forced into this rock, whlch-
prevents achievement of a cement ring that is uniform over the wall thickness. :

One more disadvantage of this method is blocking of a portion of the producing -
formation by the cement slurry flowing into the screen zone of the well during ccmentmg of
the casing string, due to settling and accumulation temporanly of the plugging agent in the
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation
of voids in the upper portion of the borchole whlch are filled with cement shurry durmg
cementing of the casings.

The method closest in technical essence to the claimed method is a method for
.completlon of a well with a horizontal hole section drilled in a producing formation. (Baker
Hughes, USA "Baker Hughes technology forum", Coru, 6-11 [blank], 1991, Pp- 23-25), .
including lowering a liner with a pre-perforated screen into the well on a casing string, .
isolation of the casing string—borehole annular space in the producing formation zone from

“the nonproducing formations overlying and interbedded with it by external packers, and
cementmg the casmg string above the screen liner using a cement collar.

The major disadvantage of this method is the fact that using packers and cementing
the annular space above the packers does not ensure reliable isolation of the casing string—

. borehole annular space in the producing formation zone from the nonproducing formations
overlying and interbedded with it, especially in transition zones in the wellbore from a

- vertical to a horizontal direction, due to incomplete displacement of the drilling mud by
.cement slurry.

Furthermore, due to their short length, the packers cannot rehably scal off vuggy
zones when their linear dimensions exceed the linear dimensions of the packer sealmg
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock -
occurs, especially after flushing the well and removing caked sedimentation from its walls.
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The present invention is based on the problem of designing a method for well
completion that will ensure reliable isolation of the producing formation from nonproducing
sections overlying and adjacent to it when drilling problem zones of any type and extent are -
present in them. -

Disclosure of the invention

The proposed objective is achieved by the fact that in the method of well completion
including tapping a producing formation, lowering and setting a casing string and a screen
liner in the well with provision for their leakproof joining to each other, and isolation of
nonproducing sections from producing sections, according to the invention the casing string
- and the screen liner are separately lowered into the well and their leakproof joining is
- - accomplished within the well, where before the liner is lowered into the well, at least one of
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded
- cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to-
set the liner in the well and isolate the nonproducing formations from the producing
. formations. . ’ o

The proposed invention, as a result of eliminating use of disconnectors and
: suspension devices of complex design for setting the screen liners, and also packers for
isolating the formations, makes it possible to simplify these operations and to ensure more
reliable isolation of nonproducing formations from the producing formation, and also sealing
off of problem zones (caverns, caving-in of rocks, formations with anomalously high
- intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest
effect is achieved in slanted wells and in wells with a horizontal hole segtion, and also in
. those cases when the extent of the aforementioned formations and zones does not permit their
sealing off by packers and cementing does not provide reliable isolation.
- . Furthermore, setting a screen liner using shaped pipes, when compared with the
known method, according to which this operation is accomplished by cementing
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the liner, makes it possible to reduce consumption of cement and to shorten the placement
time, since it is no longer necessary to wait for hardening of cement slurry or to use special
work crews for this purpose. '

In one embodiment of the invention, after the producing formation is tapped, a screen
liner is lowered into the well and it is placed in the producing formation by squeezing at least
one shaped pipe against the wall of the well during its expansion, and then a casing string is
lowered into the well, the lower end of which is joined in a leakproof manner with the upper
end of the liner. »

The proposed embodiment of the invention makes it possible to set the linerin an -
uncased wellbore, and consequently reliable isolation of the producing formation from

. .overlying nonproducing formations is ensured, narrowing of the well diameter is prevented,

and casing expense is reduced.

In another embodiment of the invention, initially a casing is lowered into the well
down to the producing formation and set, and then after the producing formation is tapped, a
screen liner is lowered into the formation through this string and it is set in the well by
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower -
end of the casing string, ensuring its leakproof joining to the liner. v
Such an embodiment permits use of a very simple, economical, and reliable method for
setting screen liners using shaped pipes in those cases when during drilling of the well,
formations are encountered with anomalously high intraformation pressure, which usually are
- sealed off by intermediate casing strings or casing patches.

: : Brief description of the drawings

Other aims and advantages of the present invention will be understood from the
following detailed description of examples of its implementation and the attached drawings, -
. in which: :
Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well;
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Fig. 2 depicts the II-II cross section in Fig. 1;

Figs. 3-4 depict placement of a screen liner in a well;

Figs. 5-6 depict a variant for placement of a screen liner in a well.

Preferred embodiment of the invention
: The method for well completxon involves separately lowering a casing string and a
screen liner into the well and joining them in a leakproof manner within the well. Before
lowering into the well, at least one of the pipes of the liner is shaped to form at least two
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the
liner in the well and isolate the nonproducing formations from the producing formations.

According to one embodiment, after the producing formation is tapped, a screen liner
is lowered into the well and it is placed in the producing formation by squeezing at least one
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered
into the well, the lower end of which is Jomed in a leakproof manner with the upper end of
the liner.

According to another embodlment of the invention, first a strmg of casing is lowered
into the well to the producing formation and set. Then after the producing formation is
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion
ofa shaped pipe. In this case, the shaped pxpe is squeezed against the wall of the lower end
of the casing string, ensuring its leakproof joining with the liner.

The method is accomplished using a device including a drill string 1 (Flg 1), a casing
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel
10, connecting the cavity of drill string 1 with well 11 and used to fill the cavity of drill string
1 with downhole fluid when the components of the device are lowered into well 11. At least
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is
centered relative to the wall of well 11.

In the case when well 11 passes through nonproducmg sections in its horizontal
portion or is next to these sections, as shown in Figs. 1, 3, and 4, perforated holes 16 in
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as
magnesium. Shaped pipes 12 aré disposed on the corresponding sections of liner 3 with
screen 4 for isolation of the producing portion of producing formation 18 from the
nonproducing portion, and also for joining liner 3 with casing string 2. :

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13
- .of shaped pipes 12 after they are expanded.

' The method is implemented as follows. During dnllmg of well 11 (Fig. 1), before
producing formation 18 is tapped, all formations located above producing formation 18 that
are incompatible with the drilling conditions are isolated by known means, and after '
formation 18 is tapped and the borehole of well 11 is flushed, liner 3 with pre-perforated
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into
the well on drill string 1. Perforated holes 16 of screen 4 are closed off by blind flanges 17.

‘After screen 4 has reached the bottomhole of well 11, the pressure required to
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the
wall of well 11 is created in the cavity of shaped pipes 12 by injecting flushing fluid
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(Fig. 3), which together wnth sealmg paste 14 ensures leakproof isolation of nonproducing
sections of producing formation 18.

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pxpes
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again
into well 11 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill
string 1 together with expander 19, the final straightening of corrugations 13 is carried out
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should
be 11]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing

string-borehole annular space of well 11.

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 11 and casing string 2

is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is
- released into well 11 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2.

Cement slurry is injected through casing string 2, after which its lower end is lowered as far

- as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has

hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7

are drilled out. )
In the case when temporary blmd flanges 17 are placed in screen 4 (Fig. 1), the blind

flanges are destroyed by injecting a calculated pomon of. acnd into it (Fig. 4). Then well 11is

- completed.

In cases when producing formation 18 is tapped aﬁer a casing stnng 2 is lowered (for

-example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of

upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6).
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4,
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the
tool assembled in this manner is lowered into well 11 (Fig. 5) and it is flushed, after which
ball valve 23 is released, thereby closing off the opening in-seat 22, and by injecting flushing
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire
assembly is created therein, under the action of which corrugations 13 are simultaneously
straightened out for all shaped pipes 12 which were included in the equipment assembly. As
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the .
lower end of casing string 2 (Fig. 6)
' In the case when shaped pipes 12 are included in the assembly to isolate
nonproducmg formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12,
- as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed agamst
the wall of well 11. '

The stability of placement of liner 3 W1th screen 4 relative to axial displacement is
checked by the tension and seating of the tool. Then by rotation of drill string 1 with :
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved
downward with simultaneous flushing and rotation of it to the right, as a result of which
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members
27 and upper members 28, which have a larger diameter than the lower members. .

- When expansion of shaped pipes 12 is completed, together with casing string 2 they
" are pressurized to make them leaktight by creating pressure in them. If leaktightness has not
" been achleved :
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then expansion is repeated. : 4

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6),
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable
material which, after the operations of setting liner 3 with screen 4 are completed, are
destroyed by injection of the appropriate chemical reagent.

Commercial applicability

The proposed method makes it possible to reliably isolate the producing formation
from overlying nonproducing formations, and also from other nonproducing sections of the
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this
case, the technology for placement of screen liners is simplified and expenses are reduced as
a result of the elimination of disconnectors and suspension devices of complex design used to
set liners and also elimination of their cementing, which is associated with failures and costs
in time spent waiting for hardening of the cement slurry.

Furthermore, the proposed method makes it possible to extend the range of its

~ ‘application, since it can be used in both a cased and an uncased wellbore, independent of the

presence of zones of lost circulation or water entry, and practically without a substantial
decrease in the well diameter.
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CLAIMS
: 1. A method of well completion including tapping a producing formation (18),
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (11) with
provision for their leakproof joining to each other, and isolation of nonproducing sections
from producing sections, distinguished by the fact that casing string (2) and liner (3) with
screen (4) are separately lowered into well (11) and their leakproof joining is accomplished .
within well (11), where before liner (3) is lowered into well (11), at least one of pipes (12) of
 liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends -
(25) with threads (26), and after liner (3) is lowered into well (11), shaped pipe (12) is
expanded to set liner (3) in well (11) and to isolate nonproducing formations from producing
. formations. : ' ’ .
' - 2. A method as in Claim 1, distinguished by the fact that, after producing formation
- (18) is tapped, liner (3) with screen (4) is lowered into well (11) and it is placed in producing
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (11) during
. 1ts expansion, and then casing string (2), the lower end of which is joined in a leakproof
- manner to the upper end of liner (3). '

3. Amethod as in Claim 1, distinguished by the fact that first casing string (2) is
lowered into well (11) down to producing formation (18) and set, and then after producing
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by
expansion of shaped pipe (12), it is set in well (11), where shaped pipe (12) is squeezed
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join
with liner (3).
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Fig. 1
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[see Russian original for figure]

Fig. 3.
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[see Russian original for figure]

Fig. 4
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Fig. 5
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Fig. 6



|~

m TRANSPERFECT| TRANSLATIONS

AFFIDAVIT OF ACCURACY

I, Kim Stewart, hereby certify that the following is, to the best of my
knowledge and belief, true and accurate translations performed by
professional translators of the following patents from Russian to English:

RU2016345 C1
RU2039214 C1
RU2056201 C1

RU2064357 C1
RU2068940 C1
ATLANTA RU2068943 C1
BOSTON RU2079633 C1
BRUSSELS RU2083798 C1
CHICAGC RU2091655 C1
D"n“;;’:j RU2095179 C1
oo RU2105128 C1
rovsron RU2108445 C1
pehioy RU21444128 C1
LOS ANGELES SU1O41671 A
T SU1051222 A
MINNEAPOLIS SuU1086118 A
NEW YORY SU1158400 A
PARIS SU1212575 A : .
PHILADELPHIA : SU1250637 A1 .
SAN DIEGG SU1295799 A1
SAN FRANCISCO SU1411434 A1
SEATTLE SU1430498 A1
WASHINGTON. DC SU1432190 A1
SU 1601330 A1
SU 001627663 A

SU 1659621 A1 .
SU 1663179 A2
SU 1663180 A1
SU 1677225 A1
SU 1677248 A1
SU 1686123 A1
SU 001710694 A
SU 001745873 A1
SU 001810482 A1
SU 001818459 A1
350833

SU 607950

SU 612004
620582

641070

853089

832049

WO 95/03476

3600 ONE HOUSTON CENTER 1221 MCKINNEY, HOUSTON. TX 77010 | TEL 713 650-0440 FAX n3 650-0;39 WWW.TRANSPERFECT.COM

-



Page 2 :

TransPerfect Translations

Affidavit Of Accuracy

Russian to English Patent Translations

Kim Stewart

TransPerfect Translations, Inc.
3600 One Houston Center
1221 McKinney

Houston, TX 77010

Sworn to before me this
23rd day of January 2002.

Signature, Notary Public

OFFICIAL SEAL

Y
G20\ MARIA A SERNA
* NOTARY PUBLIC
G\ >/ , in and for the Siate of Texas .
QT3 My commizsion expires 03-22-2003 |

Stamp, Notary Public
Harris County
Houston, TX



	2002-05-21 Foreign Reference

